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On the Cause of Deﬂect1on of the Turbme Shaft during Heat-Indication Test.

KKK

— On the Type A, C' and D deflections —

Hideo SHIMODA, Shinsaku ONODERA, Akira TORUDA,

‘Ryosuke HoMMA and Hiroshi Y OSHIDA

Synops1s - .

In order to investigate into the cause of various deﬁectlons liable to take place in turbine
shafts during heat-indication test, the authors reproduqed deflections experimentally using
model shafts as big as about 1/3~1/6 in dimensions of an actual shaft.

Thus, it was made clear that, besides the physical properties of a shaft itself, surface
conditions of a shaft such as the way of sticking of dirts and scales, and conditions .of
machined surface possibly would be important causes for appearance of the deflections.

A new type of deflection which, though seemingly resembling. the type C deflection, would
be due to causes quite different from the said type C was found and designated as type C'
deflection. Further it has been made clear that, as well as the deflection of types A and D,
this C' type probably would be ascribed to an asymmetric thermal emissivity on the surface
of a shaft. :

The results thus obtained frorn the tests of model shafts were confirmed in pract1ca1 heat-
indication tests of turbine shafts -

o gk ot O AT ETIBUE BT, T18
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— 19 — -



592 & &

il

I #&

TR DFEEERER L — R ETETREELLT
W5, ZHBLKRE, HEE (i 21X 3,600rpm) DX
— ¢ OMR R 2RI B 2D 5 At
InEGHAERE I LA W EER S THE.

hnEGHAEREBRIE IS DWW TE, HRBIZEWLTHEPNS
BaropBEEORE 2L KRS #EOMERD

D, EEFHARBRICY D TRBHRECHEIICSE L Sh
TREDTHDH, bNbhORRORT L T HIT I
i, TN OB TR LER VAT LIE LISES
THDTH2TC, EELIBROLVWEZTTWETHIT
BRBRAEE L CHMORETIRBICERLXIERZS5 2T
V5.

FELIIT ORBR TN LS ORE 2 HEANCE -

B 5~<, 7 oulld o mBetiEes (UTFes
VB & HETR), B ORLBIC & B BRI O ZL O
w5, MU O BRIEOTHZE, HnEkEHEIRER b o ft
ADZEEERE ORI S X D, EAOREIIEREIL
25T, HEEEOWENERICERT S b0
IMETOKIE (EEOWE, FEWIKE L) KEET
5L 0EMBEENEND T EEFRETZ EBTEL.
FRETREFAVRBICEIOTE2ORE, T4bb
ARBAET A B R D KRR D B 2 A 5 01 L AciR iR 2
ML E L, ABROESL, & <A, C' 3I0DME
BOREEHT DL & LT 5.

II BAOHECHT 5RO ER

 EEHAEKEBR HEE O FEAC OV Tl FAURBREE &
DERTREIZDONS. _
RS R OBIRRIT BB H M, TO—FHEE L
THEZRE LB A2, il CREE S, B
Fig. | WRT 5 DOERARNLECSEESNS. A, B
X OC o 3ARRIT CarLax BT X 5D HHETH
D, DEEZDHEEED DREEMZERD T s Tivo
LR DEHRTRELAMEZ LD THS. C BIE
ZLOMRDPCREINAZLDOT, RE ECHEHEHLT
H 5, BIEAFESHICAS LEL A ETEAST
LOMRFHTHY, FIBEBOTELAAICHELIE
5.
A, B, CEIUDEIZDNTORLATY BIERD
RBESEDEBYTHS. '
1) AR Fig. 1 12457 L <, 1 EHOMmEEH
HERDOFBMRIC — MR A2AZ AT 5 RBTH5.

BB 47 4 (1961) B4 F

Ty TypeA

N Temperature ™.
~Deflection

Deflection & temperature

mess et —am

JiiRke

Fig. 1. Five typical types of deflection.
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Fig. 2.

Apparatus for model heat indication test.

Fig. 3.

An example of the record of deflections with the apparatus for- model
heat-indication test.
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Table 1. Chemical composition of model

shafts.

Cr MOQV

X-0 0°28 | 0°36 0743 | 288 ' 0°07  0°39 0°08
X-410°25 028 065 | 3702 | 007 0°45 0°12
C-1]0°32 027 1 0°58 ' 012 | L'14 | 1°06 022

tan @ =(a—c)/(b—d) «rererirmiieninnnn(2)
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Fig. 4. Deflections due to asymmetric scaling.
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Fig. ‘5. Deflections due to asymmetric oiling.
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Fig. 10. Schematic diagram of the temperature
distribution surface of a shaft with asym-
metric thermal emissivity during holding at
elevated temperature.
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Fig. 11. An example of the result of practical

heat-indication test.
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. Effect of C, Cr, Mo and V on Properties of 3% Cr Heat-Resisting Steel.

Synops1s

Sadao XosuIBA and Tsuneo KuNoU

Experimental studies were made on the effect of C, Cr, Mo and V on hardness on heat
¢« treatments, mechanical properties at elevated temperature, rupture strength; microstructures
and deformation ratios of 39 Cr heat-resisting steel, which is used for heat-resisting parts '

of aeroplane structures.
Results obtained were as follows:

(1) - Wlth increase of C contents, the hardness on heat treatment and the tensile strength
at elevated temperatures were increased. But the rupture strength showed the maximum

value at about 0°36% C

- (2 ) By further addition of Cr contents, the as quenched and- tempered hardness below 600°C

were increased. The as- tempered hardness,.

the tensile strength and the rupture strength

m a range of high temperature above 650°C were decreased.
(3) By increase of Mo, the hardness after heat treatment was increased, but the tensile
strength at elevated temperature and the rupture strength showed maximum value at about’

2°43% Mo content.

(4) Addition of V increased the hardness of steel on heat treatment,

’

but the tensile

strength at elevated temperatures and the rupture strength became maximum at about 0°55%

Vv _content.
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